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(57) [gi^] 

mx-m^imm^ ^ t ti-x-^ 1, d n Af- yrm& 
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imm 2 ] m-m i <7>&m(^m^m±.izmi<r>D 

N A T ^1. t Sr^t -^-1. D N A-f-y r, 

l«c0±«:»-*^2 CCtt 1-1,00 OcStcofiSSSr^r-r 
c:<7)j§mce^@*''0. 1-3 

mm'AL, «^^S±0.3-5kV/iiim, j^^O. 
1 ~ 1 0 OHz<7)3gcfiSI?$repSa Ifc 

c7)a«[^f^fie-ts c t t -ts d n a^ yrmmi 

D N A SrjTF tt HgKTtSlc D N A S:S«$ii:& fc S- 

[ii*«5] ii^«2{'ie«jiODNA^>yrsrfflt^/c 

[000 1] 
[0002] 

[t^ioeas] fi!*. DNAi-'/T^m^'^timi^xT 

«§i^)tDNAf••y7•2:fflV^. MDNA^ yr±{;. * 
Sl<0DNAS:aTtTS»<7)DNAi:KJS U^-i-^'jy 
^•fe'-j^ay) $-ti:TDNA|5l±*«Jg-^L:tt><0t, 

^^^m^^xm.?>-^hi}WiX'hh, DNA^-y 

rti, l$S§iifcfiBi*<mn<ODNA$:. X,-|?-y:?-fc 

»K±t;:, 1,000~1 0,000;K'f yht^^ti 
■CsM=DNA^^S:S«§-ti:/ct(0-ej)'3, tUIK^ 

D N A f- y r±0 D N A^ t ISISftfO D N A t 

•thi)^m^^m'<^hz.tx\ is^4'icsw^7)dna*«i¥ 

A<0-«a5*«ft<SLTV^S t D NAS<0fflffitt*5fi^ri?ix 



[0003] 

[3^aj*^mLJ:ai:-rS^] L*^L^*<A>, lutetS 
(DKacTjONA^rS^S-tt/iDNAf- yT-Ji, figJ^T^ 
0*ac7)DNAS:, ^g;cogtttc7)DNAc7)^*+r-f 

0, ^m&u^yy^izX'>xmT-i$'<os{,n&T 

ODNAf- -yT-Ji. •) . WbXW^ 

mx'h-yti, ^Lx. Rm^-^h^^i^iztizk 

t:, 

ffiDNAf--yrfc:^5-l*Tteiftl«0DNA{i, ^S^J^'f 

yh^ti^v^*^. l.-K^yhS!tO<^ffi«ft*y'-=5:V^;t 

tmmx'h'>fz, :itih(rmmimkL. oNA^-yr 

[0004] 

A HJTfS C fc *^ t' I. D N A ^ -y r (7) rai? S- S W i: 

««±t. iiaisjsffl*»'5>iie-r&iss!c<^aj^«^5K-y 

X'Kr>nmX'y--iV(r)m{h^^t. ^(n>^<^U^\im^ 
'&.x'hhY)^A^'vrmm^. mfmmL<mm'^mi. 

tcEi»«0 D N A § -1*:;^ D N A ^ -y 7° tcR-r S t O 
[000 5] tfc, B9iBDNA^ yrffl»R 

at^D N A ^ -y rffiwmmi: t> si&t i> t ^otS) o . 

{C. ^iSO±fi!c^*^2 OX:(C-C 1-1.00 OcStOfiSS 

S:^rt-ss^';3->'3j-'r^>T, i«o^«fc:s?^s*«o. 

1-3 0/zm<om^«iMtt2rl#o5m$r:«-fiJc§-lf-7^c>g 
«ffiJi£!B!lSriligt. «^?$S±0.3-5kV/niin. jg^fc 
SiO. 1-1 0 0HzO358gfl;#Sr6PlinL^3!)«'?>ffi©*^ 

jp] \^i^mr(mmiMi:mLm&^^xmrt^wm 
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±lZT&mm<7)D N A Sr STF LTHas^iBtD N A 

$ -frT D N A^ -y r 5rf^«-r & o 
[0006] ^'btC^^BJJi, BfllEDNAS-fflC^fcWW 

[0007] 

[mmm&mm] m^<7)X o izm^<^D n a^ -y r 

¥««iOS«±tfc{tl.B!Ea<ODNA<7)^^;K>fy 

1 . 0 0 0- 1 0 . 0 0 0--K-f y h tcO^SfC-J)!) 

/ii^, *»cr)DNA (MM) ^mTt^fm}^mmTh 
0 , ^ss^^'tei-^/ci^Ris^^^r • mm. 0 

a-i-~iaw> mtai ooiff^y hmit-t^. tt.:. 

[0008] fneffl^<^*j%8fl<7)DNA^'yT(i. 01 

^J^) £7)]I^¥fflT'{i:DNA*iJ:0^<S«L. jifj 
1(0D N A ^jrF-ri, t Ha^ffit^lA*^' 0 . ^fJMtiSf 

iEmizK':>i^{zmthztm'^. ss^r 

*«-C# S . -e<Ofv:*b , fi!*<7) D N Af - -y riCjf^T 1 0 

m\'^fzmmm^zxi>m9i^mh'mbL^j:^\ zcoxo 
#st<o-c*>-5t:, mmmmijij^mkizit^xmi^x 

[00 09] 2|s:|6BSi7)DNA^-yr (DNAf--/7-fflS 

f{i=5rv\ mumixm&'^miiJEijfmb 
i}K mnm.^'f-mimjmKtLxi,B:<. ^comt'co 



ryXi-y^^j:b'i:m\>'>lZbtfiX^h, 
[0010] ±3&<r>X 0^:mm^i:^i-hDNA^-y 

ate J: 0 tf^B£-t iZbipX^l, 

[0011] wmmximizm^'^mm^mii. 
(7)mnbm.m^^^j:h. mmi. 2 0'acfcv^Ti~ 
1,000 csttottSSr^r^Si^'J 3-y^'f;i'^±« 
^bixm\^^. mi. nf-m^o. i-^souvx^m 

*>o, iraiiis ( 1-5 oum) izmtxwxTffy^^ 

@c^i><7)^ffl(,^§, zcDvm(DmMffmmti>z':>\^^x 

^ v^t,<7)*>'a^ Lv\ -^tiizx *)mniw.^mm'^iz 

^x.t:>tifimmRizX'iXmz:fjii'm (^) ? 

ti^, -^Lx. mmm'^iz. mtimim-^txm^^ 
m^m^.cb'izxi^izm^'tx^mmiibt^. 

EpJirfS^gS«#li, «#3^K±0.3~5kV/iiim. ^ 

jSdSo. 1-1 ooHz. aggiii-^ii^D^^so-so 

OV/MsecCOmmiX-ryX. -7^ i-Xizmtlllf 

mm'^iEm&x'hh, mmmiti^o.iazmx'im 
n^frnt^-simnfih*). i o ommubvmi)^ 

^mnznLxmx'^-fmm<^^h. m^^^mmj. 
mi. ^cr,9tm^m^mmbixm^^hnhii(7)Xh'o 
X. m^ztinm^tti,(DX'ii^j:\<^ifi. mm^yy 

mm. r7X^-y^'$^>tcSESS:«^L=5r*>''ojDl$: 

m>hm^^^ i^f,zmMimti:mm\^i.zbti^x't 

m^^^<r>X'hhifi. ^Wmz\.imUi3^T-:x\^y Y)V 
0 0— 1 0 0.00 OrpmgSt-rSCli: *«a*L<-^. ± 
MUk(nTmz^m:fhi)K c:<0««SSrX-Yfflr-:/ 
Tmwm-thi.o{zLX{j^\^. ttz. c:c7)X-Ytt 

[0012] dcoi d=5:«iHai^i5fiiS:fflv^-C*fKB<0 

mi5.Lfzimm.\,zRm:th<nxhhtiK ^mn^z 
■ecoiEJi (zitfrrfijwsBi) wsons ( 1-5 o/zm) 
fc:jS5t-cpirm{f^<, ^<r)wmz\imt\i\iickmi 

CCD*><5 ( 1 OO-SOOte) CSXOf+ftTWl 
ft$:-f*cW{']ROWtfeZ|lfiT-r;l'<oatiftilllSTift^ 

^'.z\im%mmr>mwmmmM^tih. ^Lx.t 

•f 2 OHztl±i 0 OHzJaT<oSv^ja»[ia:<^35«ME^ 
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iimmi:s.L. mmt^j:*). 9mj.Mm^i>zm. 
mzmmmLi: 0.1^2 oMz$cs.i-^ t . mm 

m'^<7)WiMW^izx^%tzmrti>, i^j:h*>^ 

^smx-hhWimnMco^iimitkn uj:ti<(>mm 
i\a:tizti)<xthi,m'$>i. zcommtfnuznK^ 
X. mmxmmmzi^xm.thm'C^Mzxmmi}( 
fmt?>:h{>4-thiihifi. m.^iizx*)mifm^ 

izHiaHz^ '0^ttzMlMco;^?:&L^^izxm^<^9\^ 

m^tatztif^x'^h, ttz, zff)wmmxiz)5\>^x. 

MJHimzX-yX^^^tihcDX', XM^mnJM^zi^ 

m^-^xMx-th%^cr>x 0 mm^zi: i.m^^^-fh 
ztm^^b. xowmmx^mm-izbi^x'^ 
4. 

[00131 ^coj; 3m»X:6-at: J: 'O^m^mt: 

mi. M^m^mm^^xmUDNA^-yrm^m 
mti zbizx*). m(om<simx'^ s , m 

xiU'v hummmimmtt^izii. ^vrs.^ 

ttiim^^L, mm^mitittuzii. ;K'jxf-^ 

^\<z\imm^mA^mmftnm<. mmnti^m. 
mmwry^i- -y^^xhi^izum^'^m^myiiit 

iz'^\^xtimmmmmzm^i-hheox'ii^j:<. 

cr>mXo^j:^i:WtXol>ztXij^^\ tti. 

s.yyizi'^mm^m^^:^itniS:< , ztnzx*)D 

[00 14] f^^UcDNA^-yrtC^acODNA (M 

ip4) i:mTLXRmU\^rO:f^-if-'>3y) ^-^^ 

*^BS-cii. mmmm&i^i ^zt^zx'omi 

cr>DNARl/^m<^DNAimif^^lZbi}^X't^. R 

mtsi: 1 mmm (1/20 izi^izmmtt z b 
m-^. wim<r>Wim®im^X'^i. Btracoid 
tc, :^mniziH'ri,DNA^'yrx'iifm&mim^L 
!t*«, wM(omm^mmi^:^TMz-o\,^ximm 
xh'o. ^^<DDNAiiitjM,mwvLxwm<r>DN 

^j:hi>cr>^yi<.^j:i:l,zxmthZbizXO. *»c7)DN 

A<7)-^ifimix^^i>zbi:mtii-rti>(oxhh. 02 



lc*l6Bgco D N A ^ >y rcrmiRX/^tl^M ^ ^JtWWv 

[00151 iiiraoiiaj^B^iS*tt'fl:-rs^ 

xm^Mti. DNA^i©*^^^o^>l.:^>f oy6(R)^:^ 

(Otzib. \U^:x,ni-y}'^eom^m±iz. -^>f^:^(R) 
gl^M;K-y h (0. linm^<r)R}^iS) Sr^f^S:: 
ttciO. 'e<^-^^^>'(R)x■i^•y^t^Sil?W^cDNA 

^^^^tzbmmx'tii. -r^ viy(Rm4^x^ 
-yhii^^-riai, a^w^limJ§^-^^^y(R)ts 

-^tc. mi-i-t^oy{R)m-±iz^tmm±<^ 
Rm^mmth*\ m\'^iiw.m'pizt5^^xii^muz 
i-^ny{R)mm±<r)Rm^mm^> -fcoio'Srs 
mti^-7-( ^am^fizj^m-ttzbx. m^ij^m±^ 
i^izmt. ^m^Fmrn^i^mmx-mttz 
2 0 o'cnmzim-tiz 1 1 i 0 , n 

(R)j«W^^;^^'/^*«i!f^$<^l.. 

[00 1 61 mc*l|Bfl(^DNA^>yr (DNAf- yT 
idlZ^^mtnDNA^'yr (DNA^-yrmmSL) 

<i. SfiLhtc, mmmi3^^ms-thmwLcn\iimiif-y 
hsumiifzmm^xhhi^i^. ih^:!i<-yhsi<^m 
mmmmmm^mi Lxmti z b 

•f^t^ximmxhhiK w%^j:b'<r>mzx *)^i^<p 
mA>&^izmiz^iz}: ^:bm-t. tfzmzx m 

^mxh-oxhrnizmt mmtizb^x^i. 
mmmz 1 9 9 4mz^m^titzmm 1 s 3 5 3 1 
o^^ffmia 3 5 3 17^. msm^mA 8214 

EP^-ri.C:i:T'. SIJi^■^■r^.^1^«$:^^!*a^04 0^gA»A. 
1 0 0 fgcOatg^TlW Stt±ff -r hZbi^X'^h. 

iz. mimi¥'^<7>mL<o^^bw&<DM^ii\^</)[^t*' 
mmi!fyy^i^yx<r>mmmm(7)wmmm. ^mmm 

50760 26^tfcl). 

[00171 DNA^'yr^mi<^lU^X^'y MffCOH 

-=>;5^icov^-c(i, ^Aicywsmim^^x-^yy 

X^yil-fU Yim<^Erf-n\fzmi O-l O 0nin<?)#f 

hzbimmxhh 

[00 181 

[HJseaii CDNA^-yrfflsis«of^)£ (-eoi ) 3 D 
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2 m-&0.4m) blfz. ZZX'MXmt^^-ll'Xy 
]^i)Ubli3 0mffm&i:Wz't. flJ»3C:;^ifi5-l 00 

tz. zix'mmtTM:t(^i^mni. ccD;^^7t 
I'-i'-^mimtxmmmxoizLi::, 

mmmuM: (g : ro. 1 5 ) ^zmmix. jpx 
ffli:i08Eii$ro.oo5iiinii:L. mAx-hmmi(r)T 
mziix-YT-rji'^mmLXTiicom^fimb l 

fc. ?8«fflJS!tS!lt LXii'f-i^W&lu^J.TcO^^'^^f: 
y HiSSSr 'J 3 - y ^ ;l^jfig 2 0 wt% tIfflS L^i-fi 
$-fr/i8iE«siJrfflV^fc. mmzim&i)^5 0*>4, l O OcS 

8S«:mi: TSi5<^liI«1Wi{c?!9^*^ 0 jS Lmrn'M 

IHz, «E{i±1.5kV/m!nt-r-l.^ci!^ttffiS:EP 

jD ixmzmT-yjimwm o -cis-mji^r t isps 
^0.001 m^->m>-^':>xmT-yf\^t:W.mm*) i 

^r*>'f>OTI:S5: 2 0 . 0 0 Orpm ( 5 0 0 0~ 1 0 0 , 
OOOrpm) t'EIiE^-lt?'^. jDlflfcOfFWifflA^aii 

^iomxhr,x. mmi^^5 0nm. m.xii(^)^vm 

(7)e-y^2 6 0//m. ]IgB¥ffi2 0 0 X 2 0 0 A<iiK7)lil4^ 
y hgP*n 0 X 1 OfflJ^^Sil/cDNAf-yrfflS 

[0019] C D N A^«yrffl»t!iC<0#|£ ( -e<02 ) D 
^yX\,zW&5 uimrM'hr ^ yr)Vi 3 0;uiiaPStcS^ 
JSSIO. 3mm«7)4't::l 0 OfflcOE^hf -f yr^PT 

m2o.oQomm.x'm,^-^. ^^Ht^tri 

y HXft 2r 3 0 /xmiaPBT'iTtefriO 1 0 0 4^ 
yhC^iftS-tir. 1 0 OlKOr -f yryl^TV^ SrSf^ 

t^. miy^ >- h'lAiosMfia^i^w, c c d 
jDx:J]^ffiT$-tt. miy^-^^y\'x^j(r)^^ 

it^m-ytz, «|v^Tfn£tS«JPX^raS:fflv\ #T-fy 

mkLx^bLtz. zffy±mm^^x. wmo.^m^ 
[00203 CiS*€, mii\:>m) mmr^^ ( 

1) ic<j:0#'5>fi3tDNA^-yrffl««t*fL, Oj*;^ 
hmm^^miziii-^ oy (R)1i8/hX;K-y h SrJg 



[002 1] c-^y7^-sy^^J^'f3^y^8^M$: 

fflV\ h'-Ag5 0nm-C>f;i-y«gfc{4GajKfit^gSrffl 

V^-CMmffi?- 2 OkVtCT®iWWC (i-yyt-s. 
yycDE^m izm-mz^ :^y}z-A^'MXX 5 Om 

L^D N Af- >y TfflS«<0]ia5¥ffit 5 Onn 

[002 2] CDNAf-'yr<7)f^S: DNA^yrfflS 
IS'^tOJSBaicoDNAco^^D SffcOTiH*:^?^ 
xa«SrfflV^y'cDNAf-•yr<7)ii!ii^^C^jc!SL. P« 

izma^D N Afg2:iKrie*<tD N A^ 7 rffla«<oiig? 

TffltCjSTL.. DNA2:Htiie5 0nmSJSiO7Lt:^«$-t^: 

Ao^^ttMi^fcHS-fkA^'iSit^/t. A^r'jr^-fe'- 

[002 3] C»Wi^XrAD 3SffWJi4^x5^ F;*' 

mizimt. i3i«(cfe«iaiDNA^Ma*#DNAf- 

•yrK^L^^Cf^, DNA^-yT'&iTtmffiT^;?^:: 
3e«m-^JSl . 5kV/iinii. j^SaS IHzSrEpjDLT 

V ^7t D N A -y rS: ilffl L^c%&t Jf^TI!; 1 0 0 fgg 

&imi. m-^mmx-mamjitizttfim^ti 

tz. ^ ^^^^'fyrMzm^^Xmmi, Kl^iOcyS, ^cy5 
Smi«Kg*«5 0//iio!i><5 2 0 0 A«mt-*)l) tiiJj:-?- 1 
=5: 0 . 3X h Sit, m:^ t- h-*>'± 
[00241 

[m<rm^] JjU:iJiBStfcJ:5{C*^HJODNA^ y 

jm\ii,miiti^wki>zit^xmi^x^^^h<^x'h^. ^co 
fz>sb. m:^mx'h':>fz'^0m^X'<7)DNA^'yri 
m\^hsm'^(nmxim&-ti. mz. ^-cfi-^sjc 

mimfJlzmi. m&^j:Ti!'- y9i£^b-r^:ib^ 

<MmmzmifzfmT-:^in^ZbtpX^ ^tzih. 
^T-fXr/Wxy;^. j'i-f :^-^^j:yx<Dji^mX'im 

misi^immhti. ^mzxmmMizx'o, m 
m^j:smt^^m»'^mmmiz:k^ (, 
tzbtm^f^iii, ^hizm^-A-x'umxmx 
(Tmm^&uzmmm^mmm^ti. mm 
mizi:'>xwifiLim<^ttbi>i,zmssi.mmt(> 
ii, ^^j:m<r)ti^-i)mm^iihzbmn^iii, t 

*^BB<:ODNAf--yrfflS«, D N A^ >y rtOSit 
:frffi{4. ^*ti:oTBSS[<^El$:«a«Xft<^)Jt«l=i6iJ 
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COT'S) xM:<r)^mz^r>x^-th^'0:hizXhm 

btf^X'^h. 
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